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©  A  device  for  adjusting  the  vane  angles  of  a  hydro  turbine  or  a  pump. 
  The  invention  concerns  a  device  for  adjusting  the 
impeller  vane  angles  in  a  hydro  turbine  or  a  pump. 

According  to  the  invention  the  hub  (5)  of  the  turbine 
(pump)  is  provided  with  vanes  (6)  the  angles  of  which  are 
adjustable  for  obtaining  a  maximum  utilization  of  the  water 
available.  The  adjustments  of  the  angles  are  carried  out 
mechanically,  the  transmission  being  actuated  upon  by  a 
pressure  medium  source  outside  the  turbine  (pump). 





The  f o l l o w i n g   d e s c r i p t i o n   c o n c e r n s   t h e   g e n e r a t o r   c o n c e p t  

o n l y ,   bu t   t h e   t h e o r i e s   a r e   of  c o u r s e   v a l i d   a l s o   f o r   a  

pump  c o n n e c t e d   to   an  e l e c t r o   m o t o r   or  a n o t h e r   e n e r g y   s o u r c e .  

The  h y d r o   t u r b i n e   c o m p r i s e s   a  r o t a t i n g   hub  p r o v i d e d   w i t h  

a  number   of  v a n e s   and  a r r a n g e d   in  a  t u b e   or  t he   l i k e   f o r  

f l o w i n g   w a t e r .   The  r o t a r y   e n e r g y   o b t a i n e d   i s   t r a n s m i t t e d  

to   a  g e n e r a t o r   f o r   p r o d u c i n g   e l e c t r i c   c u r r e n t .  

The  r o t a r y   e n e r g y   g e n e r a t e d   i s   of  c o u r s e   e n t i r e l y   d e p e n d i n g  

on  t he   a m o u n t   of  f l o w i n g   w a t e r   as  w e l l   as  i t s   p o t e n t i a l  

e n e r g y ,   h e a d .   The  w a t e r   amoun t   may  v a r y   c o n s i d e r a b l y   w h i c h  

means   t h a t   t h e   t u r b i n e   w i l l   o p e r a t e   w i t h   d i f f e r e n t   v o l u m e  

f l o w s   a t   d i f f e r e n t   t i m e s .   As  t h e   t u r b i n e   i s   d e s i g n e d   t o  

have   a  maximum  e f f i c i e n c y   a t   a  c e r t a i n   f l o w   and  a  c e r t a i n  

h e a d ,   t h e   e n e r g y   of  t h e   w a t e r   w i l l   be  u t i l i z e d   more   o r  

l e s s  w e l l .  

By  d e s i g n i n g   t h e   v a n e s   a d j u s t a b l e ,  w h i c h   means   t h a t   t h e  

v a n e   a n g l e   w i t h   r e l a t i o n   t o  t h e   w a t e r   f l o w   may  be  v a r i e d ,  

t h e r e   i s   a  p o s s i b i l i t y   to   o p t i m i z e   t h e   e f f i c i e n c y   w i t h i n  

a  r e l a t i v e l y   w i d e   r a n g e   of  w a t e r   a m o u n t s .  

By  known  t u r b i n e   p l a n t s ,   w h e r e   t h e   t u r b i n e   v i a   an  e l o n g a t e d  

a x i s   i s   c o n n e c t e d   to   a  " d r y "   g e n e r a t o r ,   t h e   a d j u s t m e n t  

of  t h e   v a n e s   has   been   q u i t e   e a s y   to   o b t a i n   by  h e l p   o f  

h y d r a u l i c   or   m e c h a n i c a l   t r a n s m i s s i o n   means   a l o n g   s a i d  

a x i s .  

L a t e l y   an  e n t i r e l y   new  t y p e   of  t u r b i n e / g e n e r a t o r s   h a s  

been   i n t r o d u c e d .   The  t u r b i n e   and  t h e   g e n e r a t o r   a r e   h e r e  

i n t e g r a t e d   i n t o   one  u n i t   w h i c h   may  be  e a s i l y   h o i s t e d   u p  

f rom  t h e   w a t e r   t u b e   f o r   s e r v i c e .   T h i s   t y p e   of  e n e r g y  

g e n e r a t o r   i s   e s p e c i a l l y   s u i t a b l e   by  s m a l l   v o l u m e s   a n d  

r e l a t i v e l y   low  h e a d s .  



When  s u c h   a  t u r b i n e   s h o u l d   be  p r o v i d e d   w i t h   a d j u s t a b l e   ; 

v a n e s ,   t h e r e   a r i s e   s p e c i f i c   p r o b l e m s   i f   t h e   a d v a n t a g e  

w i t h   t h e   e a s y   s e r v i c e   p o s s i b i l i t i e s   s h o u l d   n o t   be  s p o i l e d .   i 

A c c o r d i n g   to   t h e   i n v e n t i o n   t h i s   i s   o b t a i n e d   by  h e l p   o f  

t h e   d e v i c e   s t a t e d   in   t h e   c l a i m s .  

The  i n v e n t i o n   i s   more   c l o s e l y   d e s c r i b e d   b e l o w   w i t h   r e f e r e n c e  

to   t h e   e n c l o s e d   d r a w i n g   w h i c h   shows  a  p a r t l y   c u t   v i e w  

of  a  p a r t   of  t h e   h y d r a u l i c   p a r t   in  a  s u b m e r s i b l e   e n e r g y  
u n i t   w h i c h   a l s o   i n c l u d e s   a  g e n e r a t o r .  

In  t h e   d r a w i n g s   1  s t a n d s   f o r   a  hub  and  2  f o r   v a n e s   t u r n a b l y  

a t t a c h e d   to   t h e   h u b .   3  s t a n d s   f o r   m e c h a n i c a l   t r a n s m i s s i o n  

m e a n s ,   4  a  h y d r a u l i c   c y l i n d e r ,   5,  6  a  r o t a r y   u n i t   c o m p r i s i n g  

one  r o t a t i n g   and  one  n o n - r o t a t i n g   p a r t ,   7,  8  and  9  f i n a l l y  

s t a n d   f o r   p r e s s u r e   med ium  t u b e s .  

As  m e n t i o n e d   a b o v e   t h e   e n t i r e   m a c h i n e   i s   d e s i g n e d   as  a  

s i n g l e   u n i t   e a s i l y   m o u n t a b l e   in  a  p r e f e r a b l y   v e r t i c a l  

t u b e   or   s h a f t   f o r   t h e   f l o w i n g   w a t e r .   T h i s   means   of  c o u r s e  

g r e a t   a d v a n t a g e s   when  b u i l d i n g   t h e   p l a n t s   as  w e l l   as  d u r i n g  

m a i n t e n a n c e   w o r k .   In  o r d e r   to  p r o f i t   as   much  as  p o s s i b l e  

by  t h i s ,   i t   i s   of  c o u r s e   i m p o r t a n t   t h a t   a l s o   t h e   m e a n s  

f o r   o b t a i n i n g   t h e   a d j u s t m e n t   of  t h e   v a n e s   a r e   p a r t s   o f  

t h e   e a s i l y   d e m o u n t a b l e   u n i t .   The  d e v i c e   a c c o r d i n g   to   t h i s  

i n v e n t i o n   makes   t h i s   p o s s i b l e   in   an  e a s y   and  r e l i a b l e  

w a y .  

P r e s s u r e   medium  i s   b r o u g h t   f rom  a  m e d i u m   s o u r c e   v i a   t h e  

t u b e s   7  and  8  i n t o   t h e   r o t a t i n g   p a r t   5  of  t h e   r o t a r y   u n i t .  

S a i d   r o t a t i n g   p a r t   i s   c o n n e c t e d   to   t h e   n o n - r o t a t i n g   p a r t  

6,  t h e   t r a n s i t i o n   b e i n g   s e a l e d   by  a  m e c h a n i c a l   s e a l   d e v i c e .  

T h i s   means   t h a t   t h e   r o t a r y   u n i t   i s   s u b m e r s i b l e   l i k e   a l l  

o t h e r   p a r t s   in  t h e   d e v i c e .  

The  r o t a r y   u n i t   5,  6  may  be  an  i n t e g r a t e d   p a r t   of  t h e  

hub  or  i t s   cone   1  or   be  a t t a c h e d   to   t h e   l a t t e r .   The  p r e s s u r e  

i m p u l s e s   a r e   t r a n s m i t t e d   to   a  h y d r a u l i c   c y l i n d e r   4,  w h i c h  

a l s o   may  be  an  i n t e g r a t e d   p a r t   of  t h e   hub .   The  m o v e m e n t  ;  



of  t h e   h y d r a u l i c   c y l i n d e r   i s   t r a n s m i t t e d   v i a   a  m e c h a n i s m  

3  to   t he   a t t a c h m e n t s   of  t h e   v a n e s   2  in  t h e   h u b .  

The  b u i l d i n g   of  t h e   c o n t r o l   m e c h a n i s m   has   s e v e r a l   g r e a t  

a d v a n t a g e s .   In  a d d i t i o n   to   t h e   i n t e g r a t e d   c o n s t r u c t i o n  

p r e v i o u s l y   m e n t i o n e d ,   t h e   e q u i p m e n t   may  be  d e s i g n e d  

i n d e p e n d a n t   of  o t h e r   m e a n s ,   s u c h   as  a  g e a r   box ,   w h i c h  

may  be  m o u n t e d   b e t w e e n   t h e   t u r b i n e   and  t h e   g e n e r a t o r .  

The  h y d r a u l i c   c o n t r o l   of  t h e   vane   a d j u s t m e n t   i s   v a r i a b l e  

and  v e r y   e x a c t .   The  l o c a t i o n   in  t h e   b o t t o m   p a r t   of  t h e  

hub  cone   means   in   a d d i t i o n ,   t h a t   a  d r a i n a g e   may  be  v e r y  

e a s i l y   o b t a i n e d   t h r o u g h   t h e   t u b e   9.  A n o t h e r   a d v a n t a g e  

i s   t h a t   a l l   r e a c t i o n   f o r c e s   a r e   i n t e r n a l l y   a b s o r b e d .  



1.  A  d e v i c e   f o r   a d j u s t i n g   t h e   vane   a n g l e s   in   a  h y d r o   t u r b i n e  

(o r   a  p u m p ) ,   c  h  a  r  a  c  t   e  r  i  z  e  d   i n ,   t h a t   a  p r e s s u r e  
f l u i d   s o u r c e   v i a   t u b e s   i s   c o n n e c t e d   to   a  r o t a r y   u n i t  

i n t e g r a t e d   in   or  a t t a c h e d   to   t h e   hub  of  t h e   t u r b i n e   ( p u m p )  

a r r a n g e d   in   t h e   w a t e r   c u r r e n t   down  s t r e a m   (up  s t r e a m )  

t h e   v a n e s ,   f r om  w h i c h   r o t a r y   u n i t   p r e s s u r e   i s   t r a n s m i t t e d  

to   a  h y d r a u l i c   c y l i n d e r   i n t e g r a t e d   in  or   m o u n t e d   w i t h i n  

t h e   hub ,   t h e   m o v e m e n t   of  t h e   c y l i n d e r   m e c h a n i c a l l y   a c t u a t i n g  

on  t h e   t u r n a b l e   a t t a c h m e n t s   of  t h e   v a n e s   in   t h e   h u b .  

2.  A  d e v i c e   a c c o r d i n g   t o   c l a i m   1,  c  h  a  r  a  c  t   e  r  i  z  e  d  

i n ,   t h a t   t h e   t u r b i n e   (pump)  and  t h e   c o n n e c t e d   g e n e r a t o r  

( m o t o r )   t o g e t h e r   f o r m   a  s u b m e r s i b l e   u n i t ,   e a s i l y   r e m o v a b l e  

f rom  i t s   s u r r o u n d i n g s ,   t h e   p r e s s u r e   m e d i u m   s o u r c e   a n d  

t h e   c o n n e c t i o n s   b e t w e e n   t h e   l a t t e r   and  t h e   r o t a r y   u n i t  

b e i n g   p a r t s   of  s a i d   s u b m e r s i b l e   u n i t .  

3.  A  d e v i c e   a c c o r d i n g   to   c l a i m   1,  c  h  a  r  a  c  t   e  r  i  z  e  d  

i n ,   t h a t   t h e   r o t a r y   u n i t   c o n s i s t s   of  one   n o n - r o t a t i n g  

p a r t   to   w h i c h   t h e   p r e s s u r e   medium  t u b e s   a r e   c o n n e c t e d  

and  one  p a r t   r o t a t i n g   w i t h   t h e   hub ,   t h e   p a r t i t i o n   b e t w e e n  

s a i d   p a r t s   b e i n g   s e a l e d   by  a  m e c h a n i c a l   s e a l .  

4.  A  d e v i c e   a c c o r d i n g   to   c l a i m   1,  c  h  a  r  a  c  t   e  r  i  z  e  d  

i n ,   t h a t   t h e   c o n t r o l   p o w e r   f rom  t h e   h y d r a u l i c   c y l i n d e r  

i s   t r a n s m i t t e d   to   t h e   v a n e   a t t a c h m e n t s   v i a   l i n k s   and  s l i d e  

g u i d e s .  
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